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Highest Awards 
Received at 
World’s Fair, 1893. 
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ist—ASPHALT AND ASPHALTIC CEMENTS: A 


» Refined Asphalt and Asphaltic Cements for Pavements andl 


altic Mastics are of excellent quality and up to the required§ 








standard. They are therefore worthy of an award.”’ 4 
; : 
2d—TRINIDAD ASPHALT PAVEMENTS : 4 i 
The Trinidad Asphalt Pavements for streets, laid according to them 
several methods by ‘The Barber Asphalt Paving Company’ upong ' 
ete foundations, old stone block and other pavements, ares | 
ed to all climates. They are remarkable for quantity, qual if 
ease ef traction, noiselessness, ease of cleaning, cael ' 
onomy of maintenance and handsome appearance, _ j | h 
are worthy of an award.” j i} 
3d—MACHINERY AND PROCESSES : 1 ¢ \) 
1 ' : ! 


“The models, samples, etc., show clearly and fully the Machinery, 
Processes and Materials for the manufacture of Asphal 
Pavements and Mastics. They are worthy of an award.’™% 
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NUMBER 3. 


DIMENSIONS OF SEWER PIPE. 


By ; # D. Thompson, City Engineer, Peoria, Til. 


The November number of Mv- 
NICIPAL ENGINEERING contained an 
inquiry regarding the standard di- 
mensions of sewer pipe which the 
correspondent supposed had been 
adopted by the American Society 
of Civil Engineers. 

The Illinois Society of Engineers 
and Surveyors is the only engi- 
neering society known to the writer 
that has ever attempted to estab- 
lish definite and proper dimen- 
sions for sewer pipes. At the an- 
nual meeting of this society in 
January, 1895, a special commit- 
tee, of which the writer was chair- 
man, was appointed upon Standard 
Specifications and Tests for Paving 
Brick and Sewer Pipe. This com- 
mittee consulted with engineers, 
contractors and manufacturers, re- 
garding the specifications in force 
throughout the United States, and 
the modifications of same consid- 
ered advisable. After thoroughly 
considering the requirements and 
suggested changes, the following 
report regarding standard dimen- 
sions for sewer pipes was submit- 
ted, and adopted by the society: 

That all pipe be salt glazed, vitrified 


earthenware, of the hub and spigot pat- 
tern, and of the following dimensions: 





Diameter Length. Depth Annular Thickn’ss 
of Pipe. of Space. of Shel! 
Inches. Feet. Socket. Inches. Inches 


4 

6 

be] 
10 
12 
15 
18 
20 
24 
30 


wo. 


bo bot 


Pc} 
t 


we CO CO OO 


The pipe to be circular in form, with no 
variation allowed from a true circle. 

The committee believe that it is fairer 
to the manufacturer, and will insure bet- 
ter results, to require a given crushing 
strength rather than to stipulate a certain 
thickness of shell for each size of pipe, re- 
gardless of the material from which it is 
manufactured, which is the practice at 
present. This strength requirement should 
be calculated so as to support with safety 
the weight of the earth coming upon the 
pipes. The support of the earth by fric- 
tion along the sides of the trench is a 
large factor entering into the calculation, 
which we have had neither time nor facil- 
ities for determining, and for this reason 
would recommend that the thicknesses 
given above be adopted as standard until 
the proper investigations can be made for 
determining the strengths necessary for 
pipes laid at various depths. 


The length of the pipe, depth of 
socket and the necessary annular 
space are requirements that may 
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control the quality of the work and 
are matters of personal judgment; 
but the thickness of the shell de- 
termines the safety of the sewer, 
aid must be based upon the inex- 
orable laws of nature. This re- 
quirement, then, is the only one 
that demands searching attention 
As noted in the report of the 
committee the support of the earth 
over the pipe by friction along the 
sides of the trench is an indetermi- 
nate factor which should not enter 
into the calculations. This force 
varies with the different soils, the 
extremes being a soil of pure sand 
and one of stiff clay. In the first 
case when the sheeting is pulled 
the boundaries of the trench disap- 
pear and the pipe must bear the 
weight of allthe soil above it, since 
the material is not in the least self- 
supporting. Ifthe refilling in a clay 
soil be made without water, the fric- 
tion along the sides of the trench is 
a maximum, and together with the 
lumpy formation of the material 
supports a large portion of the 
weight. The first heavy rain causes 
the friction to disappear, and the 
pipe must bear the entire weight of 
the water-soaked soil above it. The 
frictional force, therefore, is of no 
moment since the pipe must in the 
end bear the full weight of the 
water-soaked earth above it, re- 
gardless of the material in the 
trench or the method of refilling 
The thickness of the pipes re- 
quired by different cities varies con- 
siderably, but a considerable expe- 
rience in such work has satisfied 
the writer that pipes from ten to 
twenty-four inches in diameter, as 
ordinarily manufactured, are not 
sufficiently strong to support the 
weight of the earth above them, 
when laid at depths exceeding 15 
to 18 feet. This experience con- 
forms to the results of the few ex- 


periments which have been made 
to determine the crushing strength 
of sewer pipes. 

Professor Malverd A. Howe of 
Rose Polytechnic Institute, several 
years ago conducted an extensive 
series of tests upon sewer pipes to 
determine their strength. Samples 
from fifteen factories were given the 
hydrostatic, drop, concentrated 
load, uniform load and cement joint 
tests. The method of conducting 
these tests and the results are given 
in a paper read by Professor Howe 
before the Engineer’s Club of St. 
Louis in 1891. 

Under ordinary conditions a sew- 
er pipe bears a uniform load, and 
this test is really the only one that 
approaches the practical conditions. 
[In Professor Howe’s tests a ten- 
inch pipe bedded in sand and uni- 
formly loaded, cracked longitudi- 
nally when loaded with from 2,500 
to 7,500 pounds. The average of 
six tests showed that the pipe 
cracked at 4,600 pounds when uni- 
formly loaded. Since a crack de- 
stroys the utility of a pipe for sewer 
purposes, this strength may be 
taken as its ultimate available 
strength. 

A ten-inch pipe supports a col- 
umn of earth one foot in width. 
This will weigh, when wet, from 
118 to 129 pounds per cubic foot, 
if it be sand, or from 110 to 120 
pounds per cubic foot, if it be earth, 
according to Trautwine. A pipe 
two feet long must support a weight 
of 2x 124, or 248 pounds in sand, 
or 2x 115=230 pounds in clay, for 
every foot of depth. 

4600+248=18.5=depth in feet 
at which the average pipe, 10 inches 
in diameter, cracks in sand. 

4600 +-230=20=depth in feet at 
which the average pipe, 10 inches 
in diameter, cracks in clay or earth. 

Again, 2500+248=10 and 2500 
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23011, which represent the 
depths at which a ten-inch pipe 
may crack, or they may be buried 


three times those depths before the 
failing point is reached. 


THE FILTRATION OF SEWAGE 


By Albert S. Crane, C. E., Dept 


The nearly prevalent idea that 
the purification of sewage by filtra- 
ion is a method adapted only to 
small towns and cities, particularly 
favored by nature, seems doomed 
to fall. When it was thought that 
not more than 100,000 gallons of 
sewage per day, at the most, could 
be treated by an acre of filter, it 
was not strange that filtration was 
not thought highly of as a practical 
method of disposal 

The insufficiency of the results 
given by the chemical processes 
led to continued experiments, un- 
til we now have methods before us 
which will treat over one million 
gallons per acre per day, without 
the use of chemicals or the forma- 
tion of sludge. 

Instead of using sand or fine 
gravel as the filtering material, 
very coarse particles are used. 
The large spaces or voids between 
them allow the suspended matter 
of the sewage to enter into the body 
f the filter instead of being held 
to clog the surface 

Cinders, coke breeze, burnt clay 
or any rough material will answer 
the purpose, one desirable quality 
being that the particles should 
have as much surface as possible. 
In | ngland these beds have been 
called ‘‘bacteria tanks’’ or ‘‘diges- 
tors,’’ for the sewage seems rather 
to be digested than filtered. 

The most widely known of the 
works of this type are those at Sut- 
ton. They were built by Messrs. 
Greatorex and Smith, following 


if City Works, Brooklyn, N.Y. 


eut the suggestions of W. J. Dib- 
din, late chemist to the London 
County Council. 

They consist of three primary 
tanks of 1650 sq. ft. each, filled 
with 5 feet of burnt clay ballast 
which had been rejected by a ’2-in. 
mesh screen. On the bottom is a 
6-in. drain fitted with a6-in. valve, 
and 19 branch drains of 3-in. pipe. 
The effluent from these three tanks 
and from several chemical precipi- 
tation tanks is treated by eight sec- 
ondary tanks. The secondary tanks 
have each an area of 6160 sq. ft. 
and are 2 ft.9in. in depth. The 
filtering material consists of 29 in. 
of burnt clay ballast which had 
passed through a ’2-in. mesh screen 
and been freed from dust, and 4 in. 
of coke breeze which was placed 
on top. 

Since November 24, 1896, one of 
the primary tanks has been treat- 
ing crude sewage at the rate of 1,- 
089,000 U.S. gallons per acre per 
day, and the secondary tanks have 
been treating the effluent at the 
rate of 842,160 gallons per acre per 
day. 

After being operated over a year 
they show no signs of becoming 
clogged, and are apparently in as 
good condition as when first used. 
With proper care their life seems 
indefinite. 

In their method of operation they 
also differ radically from the older 
forms of sewage filters. The valve 
on the under drain is closed and 
the bed allowed to fill with crude 
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sewage, after which the sewage is 
turned into another bed. Thesew- 
age 1n the first bed is allowed to re- 
main there for two hours, when the 
valve is opened and the effluent 
runs to one of the secondary filters 
where it receives a similar treat- 
ment The cycle of operations is 
about as follows: “4 of an hour for 
filling, 2 hours standing full, 1's 
hours for emptying, and 2 hours 
for standing empty and taking in 
air 

The average results of the analy- 
ses at the different stages is as fol- 
lows, the results being given in 
grains per gallon (English ): 


Effluent! Effluent 


Crude Sewage from from 
Primary Secondary 
Tank Tank 
Chlorine 5.09 6.94 6.84 
Oxygen absorbed in 4 
hours 1.54 1.674 0.044 
Nitrogen as ni'rites 0.0150 0.165 0 047 
; nitrates none 0.411 1.068 
Free ammonia 8.774 2.103 0 671 
Albuminoid ammonia 792 0.329 0 171 
Suspended matter 60.4 2.78 0.72 


From this table it will be seen 
that the reduction of the oxi: izable 


PROGRESS IN THE MANUFA( 


LAND Ck 
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| had the satisfaction, and | 
shall always regard it as an honor, 
of being associated with the com- 
pany manufacturing the first barre] 


of Portland cement in this country 
The year was 1872, the location 
Kalamazoo, Mich., and most prop- 
erly the name of the company, also 
the brand, was in honor of our 
national symbol, the American ea- 
gle. And the eagle did scream, but, 
unfortunately, as the selling price 
was about four dollars per barrel, 
and our cost of manufacture any- 
where from five to six dollars per 


matters in solution was 63 per cent. 
for the primary tank and 86 per 
cent. for both. The reduction of 
the nitrogenous organic matter, as 
shown by the albuminoid ammonia, 
was 58 per cent. for the primary 
tank and 78 per cent. for the com- 
bination. 

Mr. R. E.  Wynne-Roberts, 
borough engineer of Oswestry, 
Wales, has designed for that city 
a system of filters in which both 
the primary, and secondary filters 
are divided into nine parts, eight 
parts being in use while the other 
is resting. The secondary filters 
are placed on a lower level than 
the primary, so that the effluent 
from the latter can run by gravity 
to the former. The turning on 
and shifting of the sewage from 
one bed to another is done auto- 
matically. 

The writer is indebted for much 
of the information in this article 
to Mr. Roberts and to Mr. C 
Chambers Smith, borough surveyor 


of Sutton 


TURE OF AMERICAN PORT- 
IMENT 


Engine Ts 


barrel, our screams soon drowned 
those of the noble bird, and the 
poor frightened thing—that no for- 
elgn toe has ever been able to hu- 
miliate—was laid low by its sup- 
posed friends, and in itsown home 
We did, however, make a good 
cement, and to-day, after twenty- 
five years, many sidewalks and im- 
provements stand as monuments to 
the reliability of the old Eagle Port- 
land cement. 

Other mills started up in differ- 
ent parts of the country with more 
or less success, according to the 
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quality of cement produced, so that 
to-day we havein the United States, 
about thirty Portland cement mills 
—eight in Pennsylvania, two in 
New Jersey, five in New York, five 
in Ohio, two in Michigan, one in 
Indiana, one in Illinois, one in 
South Dakota, one in Arkansas, 
one in Texas, one in Utah, and two 
on the Pacifie Coast. These vary 
in size from an output of less than 
fifty barrels, up to two thousand 
barrels per day, and the variation 
in quality is only less than the va- 
riation in size. But, unfortunate- 
ly for the welfare of the industry, 
the size of the mill is not in every 
case in proportion to the quality 
produced. We make in this coun- 
try Portland cement of the highest 
grade—cement for precision of 
manufacture and reliability that is 
unequalled. We, like England, 
Germany, France, Belgium, Swed- 
en, Norway, Russia, Denmark and 
other Portland cement producing 
countries, make poor cements, and 
we, no doubt, as well as they, will 
continue to have cement mills that 
will not, or can not, produce a first- 
class article. 

There has always been a differ- 
ence of fifty to sixty cents per bar- 
rel in cost and in value between 
the lower and higher grades of 
imported cement, and there will al- 
ways be a corresponding difference 
in cost and in value of American 
cements, and my experience is that 
the very best cement obtainable is 
always the cheapest. 

I do not in the least underesti- 
mate the necessity of good work- 
manship, and I know that inexpe- 
rience and dishonest methods are 
the cause of much poor work; but 
[also know that in many, many 
cases the failure of concrete and 
cement floors and sidewalks is di- 
rectly chargeable to the inferior 
cement used Engineers, archi- 


tects and owners are not sufficiently 
careful in selecting cements; and 
in many cases, after specifying a 
high grade cement, allow a cheaper 
and inferior article to be substi- 
tuted by the irresponsible con- 
tractor. 

While in Germany a few years 
ago, | was strongly solicited to pur- 
chase a certain cement. I visited 
the plant, which was then only 
in course of erection, and found 
that the company hoped to be turn- 
ing out cement in the course of a 
month orso. The only practical (?) 
man connected with the plant had 
been lately discharged from one of 
the old companies for incompetency. 
He had interested certain capital- 
ists in his new scheme, but had 
only one dollar where the under- 
taking should have had three. Of 
course | declined to attempt to force 
the product of such an enterprise 
on the American market. This 
was in December; the following 
June this very cement came into 
competition with the best brands of 
American Portland. The Ameri- 
can cement was not allowed to be 
used, simply because it was Ameri- 
can, notwithstanding the company 
was owned and operated by men of 
the highest character, widely known 
and respected In many states of this 
Union, with experience and ample 
capital, and their product had al- 
ways been of the highest grade. 
No, the engineer could take no 
chances with an American cement, 
so he accepted the German cement, 
knowing absolutely nothing of the 
men connected with the company ; 
knowing absolutely nothing of the 
raw material from which it was 
made, but relying forstrength onthe 
sea voyage, and I supposealso on the 
iron hoop at either end of the bar- 
rel. The resulting work was very 
poor, and in six months’ time re- 
pairs were necessary, which cost 
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more than the original cement. 
But it was ‘‘ imported Portland ce- 
ment,’’ and covered a multitude of 
sins—yea, a vast multitude of 
sins—for three months. 

What | would like to impress 
upon you, is the necessity of care- 
ful inquiry as to the methods of 
manufacture, responsibility and ex- 
perience of the manufacturers, es- 
pecially in the chemical depart- 
ment, and whether the aim of the 
company is quantity or quality. 
The selling price is a very good 
barometer of quality Many mills 
in Europe and America, that never 
make any but poor cement, could 
produce a correct Portland if they 
so desired, but they consider it 
more advantageous to starve the 
quality of their cement, and then 
rely on plenty of advertising and a 
cheap price to get rid of it. 

\ perfect cement is only pro- 
duced by the employment of the 
most intelligent, scientific and con- 
stant supervision, from correct raw 
materials, burnt at a great heat, 
and last, but not least, the grind- 
ing of the clinker to a flour—a 
very expensive item in the man- 
ufaecture No part can be slighted 
either by lack of scientific and 
practical ability, or by the desire 
to reduce the cost We know la- 
bor can be too cheap to be valu- 
able, and it is equally true that 
Portland cement can be too cheap 
to be good. 

W henever a new Portland cement 
comes on the market, many engi- 
neers refuse it consideration. This 
is natural with the idea prevailing 
at present, that testing, at best, 
only partially discloses the quali- 
ties of a cement. Let us treat this 
matter of Portland cement as we 
do steel When steel is manufac- 
tured by men of experience and 
ability, and the product thoroughly 
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tested by competent experts, and 
found satisfactory, that is the end 
of the matter, and we know that it 
will stand all we require of it. 
Knowledge of metallurgy is no 
doubt more world wide, but it is 
not more exact or definite than our 
knowledge of Portland cement, so 
with a chemical analysis and phys- 
ical examination, we are able to 
figure exactly what a certain cement 
will do with different proportions 
of sand, and for different periods 
of time. Should thorough chem- 
ical and physicalexamination show 
excellence, then with a knowledge 
of the aims and capabilities of the 
men manufacturing the cement, we 
are able to form an exact estimate 
of the value of the cement. 

[ place greater importance on 
lack of uniformity in manufacture 
and on the failures of a cement 
than on this or that work where 
the cement happened to do satis- 
factory service. ‘There is hardly a 
brand of cement made that can not 
point to some good work. This is 
not sufficient proof of regular qual- 
ity We must know whether the 
men desire to makea perfect cement, 
and whether, having the desire, 
possess the ability to accomplish 
their purpose. 

Portland cement is largely an en- 
gineer’s material, and it should be 
carefully weighed in the balance of 
intelligence and treated from a 
more personal standpoint. 

[Is the company a promotion 
scheme, or composed of stock job- 
bers, placing their product on the 
market for the sole idea of selling 
out; or is the company composed 
of men of integrity and ability, 
with a purpose to make only the 
best? Engineers, more than any 
other class, can, by using only the 
best, soencourage and stimulate the 
better manufacturers that contin- 
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ued improvement will be made in ufacturers, grind finer than 65 per 
Portland cement, with consequent cent. through this sieve, so, were 
benefit to all. it feasible, the remaining 35 per 
Only a few years ago, specifica- cent. could be sifted out, and that 
tions for fineness called for 90 per amount of good sand incorporated 
cent. to pass the No. 50 sieve with the 65 per cent. of cement 
(2,500 holes to square inch), the flour, and the new mixture would 
inference being, in the minds of be equal in value to the original 
many, that all that passed this barrel of cement. When you buy 
sieve was cement, and it is only cement, buy it. When you buy 
giving credit where great credit is sand, buy it, but not at cement 
due, to state here that the fallacy prices. 
of this proposition was proved by Portland cement is fast growing 
an American cement manufacturer, in favor as a material for general 
Mr. William J. Donaldson. Start- construction, and it may not be 
ing with the residue on the No. 50 known to many that the New York 
sieve, Mr. Donaldson found this to Central depot, in New York City, 
be absolutely inert, and of nomore is being reconstructed, and the en- 
value than so much sand. Not to tire exterior of the new building 
take your time here to mention the will be Portland cement stone. 
trials and labor spent on this in- [t is making rapid strides in 
vestigation, nor to recite the strong other directions, proving better and 
and (from some quarters) fierce more economical in the form of 
opposition encountered from the concrete for bridge abutments and 
other manufacturers, I will simply piers than stone masonry; also 
state that owing to efforts and in- much cheaper and better than 
vestigations, we, to-day, know that brick for all sewers of the diameter 
no part of a barrel of cement, of four feet and over. We are all 
which has not been ground to a_ familiar with the large use of Port- 
flour (certainly only that portion land cement for curbing, sidewalks, 


which will pass the 200 sieve— floors, and other purpose in con- 
10,000 holes to the square inch) struction. 
is active or possesses any cement- [t is with justifiable pride that | 


ing qualities. Ihave gravedoubts state that we have in this country 
whether all that passes the 200 inexhaustible material of the finest 
sieve is active, but as no finer sieve quality for the manufacture of 
has yet been made, ourconclusions Portland cement, and there is be- 
must rest here for the present. ing made in the United States to- 

Few of the German, fewer still day cement that is not equalled 
of the English and American man- elsewhere in the world. 


FINE GRINDING OF PORTLAND CEMENT. 


By 6; J. Wheel i. Chemist 


In our preliminary work in con- land cements, both foreign and do- 
nection with our plant during the mestic, used in this country, and 
last year, we have had occasion to some very curious results regard- 
test most all of the different Port- ing the fineness and its effects upon 
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the cements, neat and with sand, 
were obtained. We noticed that 
the finer a cement was ground the 
higher the tensil strain with sand, 
and lower the neat tensil strain 
would be 

Some very poor burned American 
Portlands—one which under a mi- 
croscope showed at least 25 per cent. 
of underburnt material in it—gave 
very high and creditable sand tests 
but very poor results when tested 
neat. To determine how fine a 
properly compounded and _ well 
burnt cement should be ground to 
obtain its greatest efficiency, a 
number of experiments have been 
made, and a large number are still 
under way. A few of the results 
which we have obtained are given 
below: 

Exp riment No. 1—A sample of 
Portland cement was sifted through 
a No. 200-mesh sieve—this being the 
finest mesh sieve that can be ob- 
obtained—the residue washed sev- 
eral times with water to free it from 
adhesive dust and fine cement, and 
then made into briquettes. These 
briquettes were allowed to stand 
twenty-four hours in damp air, and 
then immersed in water kept be- 
tween 60 and 70 degrees Fahr. At 
the end of forty days this cement 
has shown no signs of setting. 

Expe riment No 2—The cement 
used in this experiment had a resi- 
due of 3 per cent. on a 100, and 25 
per cent. on a 200-mesh sieve, the 
initial set taking place in thirty 
minutes, and set hard in three 
hours. ‘Tensil strain as follows: 


days 539 pounds. 
, 666 
14 ° 681 s 
Zi 680 “* 
POR . 695 


Sand three parts, cement one part: 


7 days 213 pounds 
14“ 283 

21 ° 378 

_-* 330“ 


Er pe riment No Scat AO Same ce- 


ment as in experiment No. 2, 
ground to such a fineness that it 
all passed a No. 200-mesh sieve. 
The setting time was found to have 
changed very materially — initial 
set, five minutes; set hard, ten 
minutes; tensil strain as follows: 


NEAT. 
3 days . 483 pounds. 
, 4g “ 
4” 5Y8 
- | iia . 556 
28 
Sand three, cement one: 
3 days 255 pounds. 
: Sie 366 _ 
14 ”" 609 
a * 608“ 


98 


The initial set of the sand and 
cement in experiment No. 2 was 
four hours; in experiment No. 3, 
four and one-half hours. It will 
be seen by examining the results in 
experiments Nos. 2 and 3 that the 
fine grinding decreases the initial 
set in the case of the neat cement, 
but does not seem to have any ef- 
fect upon the sand and cement. 

It will also be seen that the ten- 
sil strength of the coarse neat ce- 
ment is much greater than the fine 
neat cement, but the reverse is 
true of the mixture of sand and 
cement. 

The finer the cement is ground 
the higher its tensil strength is 
with sand. 

! would like to say a few words 
in this place about testing cements 
| find that most of the American 
engineers lay a great deal of stress 
upon the neat tests; in fact many 
of them do not use sand at all in 
testing. I think this is a great 
mistake, as experiment No. 3 will 
clearly show. If nothing but re- 
sults from neat tests were used in 
passing upon this cement, it would 
be discarded in most cases, while 
in fact the sand tests show it to be 
a cement far above the average. 
There is one rule which I think 














can safely be laid down, and used 
in passing upon cements, and that 
is, if a cement is correctly com- 
pounded and burnt, the relative 
value of that cement in practice is 
directly in proportion to the fineness 
of the grind. We are now making 







THE POLLUTION OF WAT 





l'rom time immemorial running 
water has been used for two sepa- 
rate and antagonistic purposes, 
namely, those of water-supply and 
removal of refuse, and it is a curi- 
ous fact that the earlier sanitary 
legislation is directed towards the 
removal of refuse by sewering or 
otherwise, rather than to the pro- 
vision of pure water, and that up 
to the present date the latter is per- 
missive, the former compulsory. 
lt is necessary, under these cir- 
cumstances, to enunciate the tru- 
ism that water is provided in the 
nrst place for dietetic and cleans- 
ng purposes, and that the removal 
of refuse by its means must be sub- 
ordinated to this first and most im- 
portant requirement. 

[t must be presumed that there is 
no such thing as pure water in na- 
ture. Even rain-water collects im- 
purities, harmful or otherwise, 
from the atmosphere, and _ has 
ceased to be pure before it touches 
the ground by which it is further 
contaminated with animal, vege- 
table or mineral matter, the 
amount varying with other condi- 
tions until it is found that the 
washings of a street may be more 
highly polluted than the contents 
of a sewer. When the _ water 
touches the earth, if the surface 
be permeable, reaction takes place, 
and the soil tends to remove the 


THE POLLUTION OF WATER AND ITS CORRECTION. 


‘ER AND 


* Condensed from paper read before the British Society of Engineers. 


a large number of experiments on 
the above lines, in connection with 
a new system of grinding designed 
and operated at our works, results 
of which will be communicated 
later. 





ITS CORRECTION.’ 





By Reginald EF. Middleton, M. Inst. C. BE. 


animal and vegetable impurities 
collected in the water; and to sub- 
stitute others of a mineral charac- 
ter. Water which has percolated 
through clean soil and has reached 
its underground reservoir, has 
parted with nearly all but its min- 
eral impurities. ~ 

Deep well-water, though Ire- 
quently hard, is, for the above rea- 
sons, generally free from the pres- 
ence of many micro-organisms 
This very condition, however, lays 
it open in a remarkable degree to 
the attacks of pathogenic germs, it 
any should find access to it. The 
ordinary organisms present in wate: 
appear to be at war with those of 
dangerous character, and in their 
absence the latter have a free field 
The same thing may be said of 
moorland waters, drawn from rocky 
districts, while much moorland 
water contains vegetable matter de- 
rived from peat, which renders the 
water unsightly, and is apt to pro- 
duce diarrhvea in those unaccustom- 
ed to its use. The great polluting 
element is man, whether considered 
as an individual, oran aggregation 
of individuals, or as a manufac 
turer; animal pollutions hold quite 
a secondary place. 

The most serious forms of pollu- 
tion generally arise from the sew- 
age works of towns or villages, 
many of which are so situated that 
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the acquisition of land suitable for 
the satisfactory disposal of sewage, 
and the production of a relatively 
pure effluent, is difficult; the sew- 
age farms or disposal works are sel- 
dom of sufticient extent to deal with 
more than the dry weather flow ; 
therefore, in wet seasons, the sew- 


age is only very partially purified, 
for dry soil is the essence of the 
purifying process Moreover, it is 
generally accepted that most of the 
cleansing takes place in the first 


few inches, decreasing with the 
depth, and ceasing, or nearly so, 
when the line of saturation is 
Many shallow wells, and 
some deep ones, become contami- 


reached 
nated from neglect of this knowl- 
edge, the ground around them be- 
coming sodden with clear water as 
well as with slops and manure, or 
thev are polluted by leaking drains 
or cesspools, which, being below 
the surface, are only slightly affect- 
No chemical treatment 
of sewage is, by itself, sufficient to 
produce an effluent of satisfactory 
purity. The author believes that— 
as he stated ina paper communica- 
ted to the Congress of Hygiene, held 


1 } 
ed by soil 


DES MOINES CLAYS 


Ina papel id before the lowa 
engineering Society at its recent 
annual meeting, Mr. E. P Boynton, 
neer of Cedar Rapids, la., 
reported the results of chemical 
analyses and tests of Des Moines 


C1ILY € 


clays and paving brick conducted 
by hin The work was done in a 
very thorough manner. He in- 


spected the plants, studied the shale 
banks, selected specimens of each 
distinctive shale, and, through the 
courtesy of the: ompanies, arranged 
for the manufacture of distinctive 


brick from each strata of the shale 


in Buda Pest, in 1894—the solution 
of the problem is to be found in 
some form of artificial filtration ac- 
companied and aided by biological 
action. ‘This system also offers im- 
mense advantages in dealing with 
the sewage of large towns in a 
cheap and effectual manner, and 
obviates the necessity for the erec- 
tion of large sewage farms, as well 
as of large outfall works. It must, 
however, be worked as carefully as 
are the filters of a large water-sup- 
ply, and this is not possible in 
small villages, the sewage disposal 
works of which are frequently in a 
disgraceful condition. 

The prevention of pollution may 
be aided by sedimentation and ox- 
idation in storage reservoirs, by 
which means, after some twelve 
days’ storage, from 85 per cent. to 
46 per cent. of the micro-organisms 
are removed, and by filtration 
through sand, which retains an 
average of 99.6 per cent. of the re- 
maining bacteria. Thus, out of an 
average number of 24,000 microbes 
per cubic centimetre contained in 
river water, only 34 find their way 
through the filter beds. 


AND PAVING BRICK 


His plan of work embraced a chem- 
ical analysis of each distinctive 
shale strata, and tests of these spe- 
cial brick for abrasion and impact, 
for absorption and for their resist- 
ance to cross-breaking, these being 
the tests usually made by engi- 
neers. ‘The results are set forth in 
the table published on the opposite 
page. In an introduction to his 
account of his analyses and tests, 
Mr. Boynton said: 

‘It is now but twenty-eight years 
since the first street pavement of 
brick was used, and it is only about 
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fifteen years since the question of 
the adaptability of brick as a pav- 
ing material became a sufficiently 
settled fact to warrant the promul- 
gation of its possibilities and the 
investment of capital in the indus- 
try of its manufacture. Up to 1882 
nothing but a harder quality of 
building brick were used, and only 
a few blocks were paved therewith, 
but it then became known that a 
brick could be made so closely ap- 
proaching the hardness of granite 
as to give promise ol successfully 
competing with that hard material 
for a high place among the best of 
materials for providing a lasting 
surface for traffic-ways. The use 
of brick for paving has steadily 
grown into popular favor in the 
pasteleven years until it has now 
become one of the settled industries 
of the yuntry, and it is not pre- 
suming too much to anticipate that 
the coming year will see 40 per cent. 
of all paving laid to be of vitrified 
brick There are almost innumer- 
lities in this land, so rich 
in natural resources, where are 


1 


und ( lays or shal S capable of be- 


THE QUESTION 


sy Charles Carrol! Brown, M. Am. Soc 


TABLE OF ORDINATES FOR STREET 
CROWNS 
Who is the author of the table of ordi- 
nates forstreet crowns, on page 169, March, 
1897? Where, except in your files, can | 
find data on cross-sections of streets? 
R tP.W ; 
City Engineer, Wabash, Ine 
It is stated on the same page that 
the table is by A. Rosewater, who 
is city engineer of Omaha, Neb. 
The table has also been published 
in one of his annual reports. Simi- 
lar tables are in use in many city 
engineers’ offices, prepared for their 
special widths of streets, heights of 


ing transformed into hard brick, 
and in a large number of instances 
these are now being worked to a 
profitable and constantly increas- 
ing issue. To the ‘clay work- 
ing industries’ is largely due the 
credit for the constant improve- 
ment in their product, and well 
does it behoove the burner of pav- 
ing brick, in these days of ad- 
vanced knowledge and the increas- 
ing demand for better construction, 
to keep up the good work, and, by 
all means in his power, to keep in 
the van of the advancing industry. 
The manufacturer who is constant- 
ly studying his material resources, 
his methods of manufacture and 
his product, in order that the best 
material possible may be produced 
at the least possible cost of manip- 
ulation, and in order that he may 
know the fullest possibilities of his 
material and the best facilities for its 
working, is the one who stands 
prepared to meet the demands of 
the trade and the one who will en- 
joy the fullest returns for his wis- 


dom 
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crown and form of gutter. Mr 
Rosewater’s table is the only one | 
have met which attempts to reduce 
all to the same formula. Two 
curves are in use, one parabolic, 
with the vertex at the highest point 
in the cross-section, and the other 
circular. The former is the easier 
to compute, if intermediate ordi- 
nates are desired, and the latter is 
usually considered preferable in 
form. For narrow roadways there 
is no appreciable difference be- 
tween them. A third form of cross- 
section is composed of two straight 
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lines from the gutter to the quar- 
ter points, connected by a circular 
or parabolic curve across the crown, 
tangent to each of the two lines. 
The height of the crown should be 
varied with the gradient of thestreet, 
as recommended on said page 169. 
The files of MunictpaAL ENGINEER- 
ING are the source of more de- 
tailed information on these subjects 
than any other publication. The 
recent books on roads and paving 
give little attention to the subject. 


STANDARD DEPTHS AND WIDTHS OF 
SOCKETS FOR SEWER PIPE. 


What are the standard depths and 

widths of sockets for sewer pipe? 
B. E. B., Erie, Pa. 

The first two columns of the fol- 
lowing table give the standard 
depths of socket and the standard 
annular spaces between the bell 
and the inserted spigot. The last 
two columns give the dimensions 
for deep and wide sockets. All di- 
mensions are in inches: 
Deep and Wide. 
Space. 


Diameter. Standard. 


Depth. Space. 
13 5 


Depth 
91 


91 
«/o 


20 
24 


RD OD. 0D 0D 1.00.0 


DEFECTIVE SYSTEMS OF WATER 
PIPES. 

Our reservoir is nearly two miles from 
town, at an elevation of 315 feet. The pipe 
starts 12 inches in diameter and tapers to 
6 inches within one-half mile of town, 
where it is ten feet below the reservoir, its 
lowest point being about 100 feet below 
the reservoir. The last half mile is 4 
inches in diameter with a fall of 305 feet. 
When we connect more than two 24-inch 
hose with 1!¢-ineh nozzle, or even one noz- 
zle, there seems to be lack of power to 
force water higher than 30 feet. The gauge 
test at hydrant gives 140 pounds pressure. 
Is the 4-inch pipe too small? May the 
cause be the want of an air vent at the end 
of the 6-inch pipe on top of the hill, or may 
the entrance to the pipe at the reservoir 
be plugged? Sam’l Cole, Dushore, Pa. 


| have condensed this question 
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as | understand it. To give an ex- 
act answer the length of each size 
of pipe and of the hose used should 
be given and the important eleva- 
tions of the profile, but there are suf- 
ficient data to indicate clearly that 
the 4-inch pipe is too small. If air 
vents and mud valves are lacking 
the trouble will increase in time 
Such questions as this can be defi- 
nitely answered when definite data 
are given and should be answered 
before the system is constructed. 
Too many systems have been con- 
structed without it and too much 
money wasted. 


DIFFERENCE IN DISCHARGE OF 
WATER FROM6AND 8 INCH PIPE. 


What would be the difference in dis- 
charge of water from a6 inch and an 8-inch 
pipe under 300 feet head, the length of 
main being five miles. Would the friction 
in a 6 inch pipe be greater in proportion ? 

V. E. Barker, 
Supt. Water- Works, Sydney, N Y 

If each is flowing at its full ca- 
pacity the 6-inch pipe will carry 
about 500,000 gallons a day, and the 
8-inch pipe about 1,000,000 gal- 
lons a day through this length of 
pipe, provided the pipe line has a 
proper profile. With this discharge 
there would be no head to throw a 
stream. For the same quantity of 
water discharged by each pipe thi 
loss of head due to friction in the 
6-inch pipe would be more than 
four times that in the 8-inch pipe 

OF WATER 
A METER. 


MEASUREMENT WITH- 
OUT 
By what rule, if any, can the supply of 
water for a community be determined 
other than by meter, when it is sold by 
measure? W. E. Barker, 
Sup’t Water- Works, Sydney, We F. 
The amount consumed be 
measured by a common meter, a 
Venturi meter, or by a meas- 
uring weir at the entrance to 
the pipe. Probably a second weir 
would be necessary to measure 


can 
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any waste at flood times. The 
meter keeps its own record, but, 
while an automatic recorder could 
probably br devised which would 


the weir records would require more 
or less supervision. <A_ properly 


designed weir well attended will 


give sufficiently accurate results, 


: . ' 
owive tne pest yt results 
ive r) ) t OT Pe lit 


CITIES THAT PURCHASE WATER 
FROM SUPPLY COMPANIES 
Can you publish names of cities or vil- 
lages that purchase their water from sup- 
ply companies by measure or in bulk, and 


vive about the price paid‘ 
V.E.B er, 
5 Vy i S y, N.Y. 

We do not have the names of 
such cities or villages at hand, and 
shall be glad to have our subserib 
ers supply the information desired 
The rates to large manufacturing 
plants Sto kyards and the like, 
might be some guid [t was pro- 


posed to supply Jersey City with a 
part of its supply in this way, and 
the supply of Newark is measured, 
both supplies eing furnished by 


the East Jersey Water Co 


COST OF PUMPAGE OF WATER PER 
| rALLONS. 

By data furnished in some of the publi- 
cations, I see that the price of pumpage is 
given at fr } to 10 cents per 100 cubie 
feet What is the basis of calculation? 
[Is it the cost of eoal consumed only? Or 
are the salaries of engineer and fireman 
also ine ed? If these, then why not the 
salary superintendent, taxes, interest 
on the vestment, and all other expenses 
of maintenance and operation? In other 
words, what isthe custom among water- 
works officials in determining the cost of 
pimpag r (wi) gallor g? 

Nupt Watert n. S. D 
Phe ictice regarding reports 


1] is by no means 
A committee of the 
Society of Municipal 


uniform 


Americal 


Improvements, of which the writer 
is chairman, has been appointed 


to make recommendations as to 
uniform methods of making mu- 
nicipal reports, and will be glad 
to have suggestions from all who 
have what they consider to be 
specially complete and convenient 
forms. Asregards the above ques- 
tion, the first item to be considered 
is the coal. Some reports give the 
number of long tons, some of 
short tons, and some do not state 
which Some give an average 
price per ton based on an average 
of the prices, and not on the act- 
ual tonnage and total cost. Each 
report should state definitely the 
number of po inds of coal used, the 
total cost, the range in prices, and 
the average price found by divid- 
ing the total cost by the number 
of pounds burned during the year. 
hese are not duty tests, and all 
the coal used for the legitimate pur- 
poses of the pumping. station 
should be counted. The average 
pressure in pounds, or the average 
lift in feet, should be accurately 
olven The total number of gal- 
s (or better, cubic feet) of wa- 
ter pumped during the year, 
should be given in full, and if 
there is great fluctuation in rates of 
pumping it should he noted It is 
desirable frequently to have all 
this information and that described 
below for each separate engine, 
for purposes of definite comparison 
oO! machinery, but in some stations 
this is impossible. From the above 
figures the average duty of the 
pumping Station can readily be 
dete rmined Very high duties, re- 
ported frequently, indicate that the 
net coal is reported If it is, the 
total coal used and its cost should 
also be given It is hardly possi- 
ble to give too great detail. 

In the cost of pumping should 
certainly be included the cost of la- 
bor, of handling coal and ofrunning 
the machinery. ‘This is as certain- 
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ly a part of the cost of pumping as 
the coal. Superintendence and 
maintenance of the plant, including 
new machinery and extraordinary 
repairs, do not have so close a rela- 
tion to the cost of pumping. While 
the cost of each should be given 
fully, they should be counted rath- 
er as cost of general maintenance 
Any attempt to include the proper 
proportion of each of these items in 
the cost of pumping will lead to an 
indefiniteness in the reports which 
is just what we are trying to avoid 
Cost of oil, waste and such regular 
supplies other than coal can read- 
ily appear as a separate item, and 
comparison will frequently show 
where great saving can be made. 
lhe ordinary repairs to machinery 
should appear as a separate item 
Here is an opportunity for indefi- 
niteness, on account of the differ- 
ence in opinion as to what consti- 
tute ordinary repairs to be charged 


to cost of pumping and what consti- 


ute extraordinary repairs to be 
charged to renewal or extension of 
plant Whether extra labor must 
be employed or the work is done 
by the regular employes will make 
a difference in comparing differ- 
ent plants. This item is not large, 
however, and the variations in 
judgment make but a few cents 
variation in total cost. 

All these items being given in 
the form of total cost, it is easy to 
compute the cost per 1,000,000 gal 
lons pumped to the lift given, and 
to reduce this to the cost per 1 ,OOO,- 
OOO gallons pumped L100 feet high, 
which must be the final basis of 
comparison between stations. The 
units used may be different, and 
one of 1,000 cubic feet 100 feet high 
would perhaps be preferable. We 
would be glad to have an expres- 
sion of opinion as to the best units. 

The following extract from a ta- 
ble in preparation will give an idea 


DEPARTMENT. 143 
of the final results ready for com- 
parison, selected for variations in 
size and conditions. Thev hav 
been obtained from the reports only 
after much computation, and in 
some cases after personal letters to 
secure omitted data 


Repairs. Total 


etc 


(il, 


Fuel, 


Cost per 1,000,000 Gallons pumped 100 feet high. 
abor 


Station. 
3,100, 


apacity of 
26,000, 


0 
Gallons per 
Day 

99,000, 


Minn 


Chieago 
Newark, N 


Mankato, 


JOINT IN 
WATER 


DIFFER- 
PIPE 


SED PER 


SIZES OF 


sEAD | 
ENT 
What is the average amount per joint 
of lead ordinarily used on 4-inch, 6-inch 
8-inch and 10-inch cast-iron pipe 
W. E. Barker, 
- Works, Sy Iney, \ ) 


Supt. Wate 


pounds; 6- 
8-inch S 
pounds of 


For 4-inch pipe, 4 
inch, 6- pounds; 
pounds ; 10 inch, 10 
lead per joint, where depth of lead 
in socket is 1% inches. Under 
Providence specifications for 4- 
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inch pipe, depth of joint is 1/ 
inches and weight of lead is 3.31 
pounds; for other sizes the figures 


are 6-inch. | inches and 4.73 
pounds; 8-inch, | inches and 


BY WAY OF 


Cost of Sewer The re have been few 

Maintenance : 
statements of the cost 

of maintaining sewers on the 


separate syst m as complete as that 


of the city ol Brantford, made by 
the <¢ ty engineer, T Harry Jones, 
The city has a population of 16,000, 
of which 3,000 are connected with 
the sewers by 197 connections. 
The annual increase in population 
using the sewers is about 500 
There are 13.3 miles of sewers and 
9.4 miles of house sewers, having 
168 manholes and 52 flush tanks. 
The system was completed In 1892 


Monthly Inspections of flush tanks 


are considered necessary, though 
only two or three of them need 
some slight ittention at each in- 


spection, and about three or four 
need slight repairing each year 
Kach tank discharges 200 gallons 
once a day, and they are sufficient 
to Keep the ~-Ineh sewers clean, 


with the exception that occasionally 


it is desirable to run a tank at the 
full cay ity ol the feed pipe tor a 
time \ plunger formed of two 


rubber disks, backed up by wooden 


disks, set about 8 inches apart on 


an iron rod, is pulled through the 
sewers to lean them out A 
plunge somewhat smaller in 


diameter than the pipe, is pulled 


through the sewer by block, be- 


6.53 pounds, 10-inch, 1°%s inches 
and 8.56 pounds, not allowing for 
waste, which, with allowance fo1 
extra joints, etc., might increase 
the quantity 25 per cent. 


COMMENT. 


ginning with the lowest block and 
taking each block in succession 
until the flush-tank is reached. A 
plunger the same size as the pipe 
is then pulled through from the 
upper end to the lower end. Elm 
strips two inches by one-half inch, 
bolted together in 12-foot lengths, 
form a continuous slat to push the 
plunger rope through from one 
manhole to the next. Three men 
will flush about 700 feet in a day 
with this apparatus. It has been 
necessary to flush two 9-inch 
sewers, each once, in this manner 
n three years 

Two of the 12-inch sewers require 
flushing once in three months; one 
on account of a fungus growth, and 
the other on this account, and be- 
cause quicksand leaks into it from 
bad ground and because of the 
depth below the ground water level 
at which it was laid, and some de- 
fects in its construction. The 18- 

‘+h iron ‘‘ inverted siphon,’’ un- 
der the river, is flushed in this 
manner twice a year. No other 
sewers need such attention This 
work cost for the whole system 
$127 in 1893, $97 in 1894, and $68 
in 1895. Stoppages in house sew- 
ers are about 15 in number each 


year. The cost for the three years 


has been $30, $25 and $33 respect- 
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$128, 
One- 


ively. Repairs have cost 
$150, and $144 respectively. 
half the cost of repairs and flush- 
ing with plunger is chargeable to 
the The 


more important manholes are in- 


one of 12-inch sewers. 


spected, and gratings at the foot of 
the sewers are cleaned once in two 


weeks. The entire system is in- 


spected twicea year. General main- 


tenance has cost $224 each year. 
The total cost is $510 for 1893, $475 
for 1894, and $469 for 1895, which 
varies from $40 to $36 a year per 
mile of sewer, or about $23 a year 
per mile, including house connec- 
tlons. 

The 
struction is shown by the fact that 
the 


influence of detective con- 


about 25 per cent. of entire 


cost is chargeable to the one sewer 
There 


laid under bad conditions. 


is also an indication that increase 


in use of the sewers decreases the 
cost of flushing, but sufficiently 
detailed information is not given, 
and the time is too limited to make 
this certain 

Uniformity of 
Paving Brick 
Tests. 


The Illinois Society of 
Engineersand Surveyors, 
had 


at its recent meeting, a very 


interesting discussion upon the 
kind and number of tests of paving 
brick to be required, and the time 
that the 


All were united in the support of 


should be applied 


tests 
the value of the tests for abrasion, 
and were practically agreed upon 
the method of making the tests. 
Most of those present were in favor 
of absorption tests and cross break- 
Some their 


dropped 


ing tests. 


preferences for special methods of 
testing for the sake of uniformity, 
believing that uniformity is the 
most important advantage to be 
gained by the adoption of a stand- 
ard system of tests. ‘There was a 
little unwillingness to adopt the 
report of the committee on tests 
partly because it did not agree ex- 
actly with that adopted by the Na- 
Asso- 
differ- 


Brick Manufacturers’ 
the 


ences were but slight, and were 


tional 
ciation, and although 


considered by most to be improve- 
ments, the report was accepted as 
one of progress, and the time of 
consideration of the matter by the 
committee was extended 

The employment of a good man 
with a hammer in inspection of 
brick on the 


sized by some as essential to secure 


street was empha- 
the rejection of all poor material, 
and it was considered a little out of 
date by others, possibly on account 
of a slight misunderstanding of the 
position of the former regarding 
the use of the two methods in prac- 
tice The idea of the former class 
was evidently that the acceptance 
or rejection of the individual brick 
on the street can only be determined 
by actual inspection and compari- 
brick of the 
samecompositionand manufacture, 
stood the 
and have 


son with the standard 


which have standard 


series of tests been ac- 


cepted. In this sense the inspector 
with his hammer can never be ou 
of date 


tests is in selecting a brick of new 


The place for the standard 


or untried composition or manu- 


facture, room being made some- 
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times for similar tests of new ship- 
ments of an accepted brick where 
a variation in quality is suspected. 
The advantage in uniformity oO! 
methods is here evident, for the in- 
formation obtained by one engineer 
is available for combination with 
that obtained by others, and a 
greater amount of information re- 
garding the action of the brick can 
be utilized as a basis for accepting 


or rejecting it for the particular 


Freezing of The question of the ef- 
Concrete. . 

rect o| Ireezing upon con- 
crete is one upon which there is 
considerable difference o!} opinion. 
With respect to ynerete with nat- 
sis due largely to 
the great variation in reported ob- 
servations, some stating that freez- 


ng has no effect upon the quality 


of the oncrete some that it has 
miiyv the ettect ] retarding the 
time of setting, some that no in- 


iry is done if the cement has time 
o set before thawing, but the larg- 
est number reporting that freezing 


has the ettect of completely disinte- 
grating the concrete Personal ob- 
servation orf the writer places him 

the last ass With respect to 


Portland cement the reports are 


more oncordant, the consensus of 
opini being, with very few ex- 
ceptions, that frost does not serious- 


ly affect Portland cement concrete 
Much of the finest stone work on 
the locks of the Erie canal is done 
in the winter season and a large 
proportion ol the mortar is doubt- 


less frozen before it has set. The 
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quality of the work is not affected, 
however, it is reported, except in a 
few instances, where several alterna- 
tions of freezing and thawing have 
been experienced Careful obser- 
vations of concrete work, and full 
reports, including proportions of 
materials and methods of handling 
as well as effects of freezing and 
thawing, are much to be desired. 


Street Rail 
ways and : ‘ : 
Street Repair. public sentiment in 


The rapid growth of 


favor of good pavements has in- 
duced such rapid work in street 
paving that few cities have had the 
opportunity, through expiration of 
charters, to secure from the street 
railway companies the modifica- 
tions in the provisions of their 
contracts, regarding streel paving 
and repair, which are absolutely 
necessary to durability of pave- 
ments next to and between the rails 
and tracks. ‘The plea of the rail- 
way managers that they do not use 
the pavement and should not be 
required to pay for it, is as fa 
Irom eq iitable as the provision in 
Philadelp! ia that the street rail- 
way shall pave the entire street 
rhe railway does not use the pave- 
ment, to be sure, but its presence 
in the street causes difficulty in 
onstructing and in maintaining a 
pavement The railway should 
pay at least the additional expense 
of such construction and repair, 
the work being done under the 
same control as the construction 
and repair of the remainder of the 
street, and the cost assessed upon 


the street railway company. If 

















property owners are relieved of this 
extra the 


payments 


expense, question of 


oreater for franchise 


privileges can be considered on its 


merits, without reference to the 
physical effect of the rails upon the 
pavement. The larger cars and 


greater speed now demand heavier 
track and more solid roadbed. A 
deep foundation of gravel or broken 
stone, well drained, with concrete 
upon this, iron or other durable 
ties imbedded in the concrete and 
girder rails, will well repay theextra 
cost to the railway, and will reduce 
the repairs of the pavement in the 
tracks 


quired by the pavement, if without 


almost as low as those re- 


tracks. 
the 


which would be obviated by munic- 


This is one of difficulties 


pal ownership of the 
tracks If the owned 
tracks and kept them in 


railway 
the 
repair, 


city 


they could be kept in proper condi- 
on with much less difficulty than 
The use of the tracks 


leased to an operating 


at present. 
ould be 
‘ompany with proper provisions 
for paying these maintenance and 
construction charges as they were 
incurred or as a part of the sum 
settled upon as rental for the sys- 


tem. ‘There are many other simi- 


lar advantages to be obtained un- 
der city ownership. The _ princi- 
pal objection to this proposition is 
not to the principle on which it is 
but to 


ouncilmen 


based, the dishonesty ol 
the 


lines at a rental too low to pay the 


who could lease 
repairs and fixed charges. 


Those cities which are paving 
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extensively are probably awake to 
the necessities of modifications in 


their expiring railway charters, 


and the smaller cities and villages 
where new companies or suburban 
lines for franchises 


are asking 


should profit by the experience of 
those before them and secure the 
proper provisions in the beginning 


State 
Engineers’ 
Societies. 


A study of the history 
of state engineering soci- 
eties shows that, as a rule, the 
beginnings of a society are in the de 
sire among the county surveyors 01 
their equivalent for some improve- 
ment in their condition. The ques- 
tion of the inadequacy of fees is a 
very prominent one. ‘The settle- 
ment of questions regarding public 
land surveys, methods of re-run- 


old 


needle variation, and 


determination of 
the like, are 


Such engine er 


ning lines, 
freely discussed. 
ing questions as arise in the sur- 
veyor’s practice, as the hvydrauli s 
of ditches, the construction of 
roads, 


the protection of land from 


overflow, design of bridges and 


culverts, and so forth, arise at in- 


tervals. Usually there are several 
men competent to consider engin- 
eering questions among the mem- 
bers, and if the society grows in 
the state, it 


rises above the discussions o! the 


size and in value to 
inadequacy of fees for services to 
the consideration of questions which 
will render the services more val- 
uable. Other engineers are inter- 
ested; the original designation of 
the the 


County Surveyors or of Surveyors 


society as Association ot} 
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and Engineers is changed to the 
Association of Engineers and Sur- 
veyors or the State Engineering 
Society, and the character of the 
proceedings follows the change in 
designation. It is true that no line 
can be drawn in a definite location 
so as to separate engineers and sur- 
veyors into distinct classes, and 
that most engineers must also be 
competent surveyors It is also 
true that there are many surveyors 
who are not engineers. A society 
which confines itself to the sur- 
veyor’s problems has a very limited 
field of usefulness and a very 
precarious existence One which 
broadens out to include the field 
of engineering is likely to become 
a strong and influential body. 

The Illinois Society is one of the 
latter The proceedings of its last 
meeting would do credit to old es- 
tablished engineering societies, and 
the work done by its committees 
and the influence which it exerts 
upon legislative and executive offi- 
cers of the cities and towns of the 
state and the state itself, is strong- 
ly felt [ts efforts are directed to- 
wards the accomplishment of such 
objects as uniform tests of brick, 
improved roadways, sanitary pro- 
tection of water supplies, sewage 
purification, the strengthening of 
the work of the State Board of 
Health on the engineering side, 
and like questions of great impor- 
tance to the people of the state. As 
a consequence the membership ol 
the society is large and is growing, 
its influence is increasing, and its 


stability is assured 


It was hoped for a year or two 
that the Indiana Society, which 
has dropped the name of surveyor 
entirely from its title, would be able 
to increase its scope, but the re- 
ports of its proceedings show that a 
city engineer, who was proposed 
for president, was defeated by a 
small margin because he could not 
give the required answer to the 


se 


question ‘‘ Is he an engineer or a 
county surveyor?’’ This spirit of 
antagonism on the part of the 
county surveyors has shown itself 
frequently in that society, and so 
long as it is allowed an impor- 
tant place in its policy, the influ- 
ence of the society will likely be 
small 


The question regard- 
Defects in 1 5* 


Small ing the discharge of fire- 
Water-Works. . , ‘ 
streams from a four-inch 
pipe, stated in the question depart- 
ment, reveals a state of affairs which 
is altogether too common in small 
water-works. ‘To be sure, while 
hydraulics is perhaps the sim- 
plest branch of engineering in 
theory, it is probably the most dif- 
ficult to manage in practice; still 
there are plenty of engineers with 
both theory and practice sufficient 
to obtain the necessary informa- 
tion and to answer questions as to 
the size of pipe necessary to sup- 
ply a given amount of water, the 
pressure that will be obtained, the 
height of fire streams, whether one 
or many, and the other practical 
questions which arise in the pre- 
liminary discussion of a_ water 


plant. There is no reason for 














UNIFORM SYSTEM OF MUNICIPAL REPORTS. 149 


failure to ask these questions be- 
fore the plans are adopted, or the 
franchise granted, but indifference 
to the needs of the town, and in- 
There is 


attention to its affairs. 


no reason for failure to demand 
detailed answers from those pre- 
senting the plans, but the feeling 
the town councilman has (in com- 
mon with many of his fellow-citi- 
that 
the 


readiness to accept the statements 


zens), there is a mystery 


about flow of water, and his 
of the almost equally ignorant pro- 


moter that exact answers are not 
possible, because he can not give 
them 

The amount of money that has 
been wasted in constructing water 
plants in this country which are 
too small in some vital part, even 
when sufficient or too large in gen- 
eral, would pay the fees of good 
for all the 
that have 


will be 


engineers works of 


class been con- 


this 


structed and constructed 


for many years to come. ‘There 


are many good engineers and 


many corporations employing good 


engineers who are in the business 
of establishing water plants, but 
there are also many incompetent or 
dishonest men who are quite una- 
ble to determine whether their 
plans will supply the demands to 
be made upon them. A fee to an 
engineer of established reputation 
for examination of the plans will 
very frequently save much money in 
construction, and what is more to 
the point will secure an adequate 
will save much 


system, which 


money in fire losses and insurance 


rates, and add to the income by 
furnishing satisfactory supplies to 
consumers. If engineers as a body 


made proper statement of their 


right to respectful consideration 
they could be of immense service 
to the 


tious 


uninformed and conscien 


councilman as well as_ to 
themselves. 


Uniform — the difficulties 
System of 


Municipal in making 
Reports. . 
of 


(ne of 
comparisons 
work 
done by various municipalities is 
the 


methods and 


great variation in methods of 
keeping records and in forms of re- 
ports Some of the differences are 
unavoidable on account of the fun 
damental differences in administra- 
tion, in distribution of work among 
departments, in methods of letting 
contracts, paying bills and making 
assessments. Many of them, espe- 
cially in the departments of public 
works, are only apparent and can 
readily be reconciled and the forms 
made uniform if an authoritativ 


statement is made of those ap- 
proved by experts in the matter 
The 


clety of 


members of the American So 
Municipal Improvements 
are disposed to do their part to- 
wards securing uniformity, and the 
Mr 


in his annual address 


outgoing president, ugust 
Herrmann, 
proposed a special Committee on 
Municipal Data, to formulate a plan 
for the necessary legislation to es- 
tablish a national bureau on mu- 
nicipal data. Such a committee was 
Charles 


Brown, consulting engi- 


appointed, consisting of 
Carroll 
neer, Bloomington, I[ll., as chair- 
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7? 
man; A. D). Thompson, city engi- 
neer, Peoria, Ill., and Lansing H. 


captain of engineers, in 


irge of sewer department, Wash- 


Ingto! LD. (he committee has 
begun — 
I} w of the facts that a new 
census irea vill soon be estab- 
shed, and that the statistics of 
, public works of the last 
census were not very valuable, the 
committee proposes to make some 


rest ns as to the proper forms 
suci eports and the propel 
stions to ask l order to secure 


LF 
ation that 1t1s possible to 


King these the basis for 
mendations of veneral forms 
Ss al reports, and Or 


forms so far as the funda- 


mental and unavoidable differences 
in principle will permit of uniform- 
ity, or an approach thereto, in 
methods 
A collection of forms in use and 
of suggestions, especially from 
those who have what they consider 
exceptionally good iorms, will be 
vreat assistance, and the indi- 
idual members of the committee 
will be glad to receive such from 
those who are interested in its work 
Live ry one W ho has tried to compare 
the work in his own city, with that 


other cities, is certainly desirous 


of securing some approach to unj- 


formity in the manner of present- 


ing the results of work to the 
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orders received had to be 
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was executes he t f Austin the sum of $16,900.8 
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St. Paul, Minn.—The board of public works 
has postponed action on the paving of N¢ 
son-ave., from Summit to Western, and 
Broadway, from Seventh to Mississippi, un 

May 1 

Chicago, [il.—Ordinances were 
Feb. 5, for six miles of asphalt paving; two 
miles of granite block paving; seven mil« 
of block paving; three miles of cement 
sidewalks 

Decatur, Ill.—The property-owners on N 
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ird, and Packard-st., from N. Monroe to 
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Belton, Tex.—Steele & Kelly of George iwarded as follows Southern-ave ( M 
wn have been granted a franchise for put Driver; Webster-ave Cronin & O'Hean 
ng in a sewerage system in this city Watt-st., Ott Bros.; Shakespeare-st., Thomas 
lowa City, Ia.—The contract for construct J. Swaine; Renfew-st., Harvey Sloan; R 
ng the Capitol-st. sewer was awarded to t., Cronin & O’Heam; Oakland-ave., Harvey 
William Horrabin of this city for $1,904. Sloar Morgan-ave James H MeQu 
San Francisco, Cal.—The contract for cor Mifflin-st., J. M. Dieterle; Lytle-st., Swe 
icting a 42-in. brick sewer in N-st. has & Houston; Kentucky-ave Jame H. M 
een awarded to C. B. Williams at $7.40 a ft Quade; Keystone-st., John A. Ransom; Kk 
Milwaukee Wis.—The contract for con d-st James H McQuade; H 
structing the Kinnickinnic river flushing tur Ott Bros.; Heberton-st., Harvey § n; How 
was awarded Feb. 14 to James Mark¢ st., Sweeny & Sloan; Greenwood-st { 
$97,696 Br Fairmount-st Jame H. MeQ 
yvonne, N. J.—The contract for construct D nd Frankstown-ave J. B. 8 
he Avenue B sewer was awarded F* —— Sweeny & Housto1 


M. T. Connelly for $16,500, and for Twer 
t sewer for $3,280 WATER-WORKS. 
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ve ind under 8 feet 2) t I i N Y € n 
ex vation and back-filling § feet ‘ rtment how Ridgew d water 
nd under 10 feet, 25 cents; for many respect r and re wl 
| I back-filling I Ww I I 1 M 
ler 12 eent . , né ( _ 
ch | f | ea 
A vel M 
sburg, P The contract for construct r thre : han that of Br x 
ewer to drain Allegheny cemetery wae Angels ( The water sup} 
varded to Sloan & McIlvaine for about $50 mittee f ‘ uuncil reported t 
The contract for the sewer in Breretor t steps ve been taken toward n 
district was awarded to Ott Bros, for whners} f systen f water k 
t $25,000 Other sewer! ontracts were \ tion was pasesd F 
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priation needed this year for water pipe ex 
o! the extension of the large distr 
£& mains, et is $85.00) 
Los Angeles, Cal Negotiations wil 
ened with the West Side Water ¢ Ww 
! rence to a possible purchase of tt por 
of the plant which is used in furnishir 
“ to inhabitants of this cit 
Kil Kas The cit cou! il ae 
» 4 cease ill further efforts wal 
king n agreement with the water n 
ipon rates and to vote in the prir 
proposition to build its own plant 
Mer Ark.—The erection of a standpiy 
high by 15 feet in diameter! ind la 
f h water mains is contemplated. | 
tion regarding the proposed impr 
s desired. W W. Whitel \ k 
n a, © The plans for tl pro} 
rete m have ee! ipproved | 
I f public works he Columbu \\ 
I filed article ot nceorporatior 
ind selling w rt iti tow 
f ownships, et 
1eSstior ol }<< ing re Toy or 
r works has be vorbaly 
ows: Concordi M Winel ! 
Crystal Springs M I rtow 
I Farmersville ex Bedfor« P x 
P Andover, Mass 
I stion of issuing bond for tl 
f water works will be vote 
f Ww Columbus, Tent Sterling, ¢ 
Apri Lamoni, I March 28; Pocomok 
M in Marcl Hvattsvill Md 
M Fitzgerald, G March 8& MeCon 
M 
‘ 9 ru N \ \ ‘ r 
mn ee has heer ppointed t« ynnfer W 
\ I mmissioner regarding en 
> plan for incre nz he | 
il water works i TI pul 
iditional machinery fo I ik 
n £ statio has be proposed 
struction of water work n 
ntemplated it ! following 
ks © Abingdor l Oberlin, O | 
l Col Paris, Tex Boonsbort M 
\ ! Cal Swainsboro, N. ¢ Gold 
N. ¢ Westfield, N. J Auburn, lt Ie 
I Tex Davenpo Wasl | 
Mass 
Petersburg, \ An amendment to tl 
rter was adopted by the ommor 
0 to present to legislature, empower! 
ity t establish ind enlarge wW 
works, gas works and electric plants ( 
ndemn property along the inal ane 
Appomattox river, to obtain a water 
1 to protect it from poll 
ville Ky The plans and spe 
for the filtration system will be 1 i 
nviting proposals early in the | 
lan is to utilize the two big bas now 
l reservoirs, as subsiding basit wh 
water will be allowed to settle sufficier 
to relieve it of mud and other impurit 
ese basins are high encugh to allow t 
water to pass mechanically into th 


IMPROVEMENT AN 
voted on in March, if the bill is acted 
time. 
impa, Fla.—The purchase of an additior 

r and large pump is contemplated for tl 
er works, according to report. A syster 
water works is also contemplated fe 
st Tampa 
ochester, N. ¥ (Chief Engineer Kt 
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filters, which will be above the clear w 
basin; from the sand filters the water 
lrain into the clear water basin ind t 
imped into an immense standpips 1 
will | from SO to 100 sand filters, each f 
. » 20 tt. in diameter ind from 2, to 
f nd in the bottom of each t 
impurities before the water reache the 
water reservoir, which will have 
if 25,000,000 gals the water wil Oo 
ited chemically as it passes into the 
ing Sins or as it passes trom then 
ters. The entire cost of the impr 
ts is placed it about $300.000 
CONTRACTS TO BE LET 
Cinciinati, O.—Press reports stat 
isked by April 1 for yuilding 
ke Bottoms nduit and the intak 
Hi Springs, Miss Sealed pro, 
re d until March 28 for « I 
iter plant Sam Finley, m Di 
St. Johr N. B.—Tenders will |} 
\ il 12 for supplying alx lt ! 
: ! Vater pipe A. Chipman Sn 
Kingstor N y Bid will rol 
sked al it Apri for improvit ! 
I well he et 2) ( I 
w. W 
Port Jefferson, (L. I N. ¥ | “ 
ved about March 1 for Ww wi 
ten Wm. Wheeler, S Port J 
Vatel m \ 
( nd, O.—Sealeer ! Ww 
‘ nt Marcl for 
: d stock-cock x ! 
S98. GG R. Warde P43 wk 
! lll.—Sealed pre w é 
\ ntil March 4 for W 
n Avenue L, Harvard R 
\ L Ie McCanr ( mit W k 
) ! M Sealer ropose W 
ntil March 7 f ‘ ruct 
n f water works Hiram P 
I M ms. engr H. T. Alki n 
Por O Sealed frre \ 
til M h 15 for furni 
bmergce rm 
rm nd 2.1 f ! } r 
\ mantic I |e k ‘I ) 
I m 
Wilk I t P Se ‘ I “ 
intil March 4 for the 
mil kment dam witl m 
A n Gardner's creek P \ 
Zer Sprit Brook Water = 
St ! Mi The omn 4 
rres} i with res sible r v 
W enteril prom! 
su ving the city f St ic Ww 
A yeriod of year fron 
LD 899; sUD] is to be for f 
nd domesti ink manut 
7 works must le f gray 
l S m ns mus he ‘ w } 
mits and 500 fire hydrants ed 1 
‘ th a mentiones 1 
be addressed “‘To the Con \W 
! | ! ( ! 
CONTRACTS AWARDED 
Greensburg, Pa.—Robert Du I \ 
m Duquid have been awarded the 
for structing a storage reservoir 
Elberton, Ga.—The contract for const! 
! system of water vorks h " 
warded to G. J faldwin of Savar 




















178 MUNICIPAL ENGINEERING. 
I fol ! s le N Y The taxpayers will 
elect! light ppropriat gz 32,400 for the erection 
plant B. Sherman of ridge er tl creek at Van Scoter-st 
Chica Vl l M TI Portage township 
eh I ) R ce ‘J ‘ f ted 1 a steel bridge across 
I n I st f ib t § om 
ve et S \ \ wagon bridg which 
ferr Lagur } $.t I I 
l M or Ne 
! nt M ( N ) \ brid¢g W e built 
H { I rive I ' Vé 
S il i \ mmiss I 
t ( N I ( re Sk ntil 
| £ t ges 
W 
{ , Witt 
I 
N e | 
\ M 
\ ~] 
41 
wi W 
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; \ j mak » 
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i , | = he 
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GARBAGE DISPOSAL, STREET ure 
CLEANING AND SPRINKLING. ng 


ntracts 











expiration of 
sprinkling, swe 


eS eaning streets, avenues 
Evansville, Ind.—Resolutions have beer streets in the District of ( 
passed for sprinkling the streets of this city ive all said work done by labor 
George W. Swearingen, clk. B. P. W. rection of said commissioners, wit! 
Mt. Vernon, N. Y.—The contract for re Fact 
moving the garbage and ashes for two year Des Moines, la Ph Indianap 
has been awarded to Henry Fink at $6,000 & company, Indianapolis, | 
; r. mad proposition to clean the 
say N. J.—The question of rem ' ity with the pneumatic street 
garbage of this city is being machine, as follows ach 
the board of health Hent I . swept, $14; gutter m I 
e-prest. team and wag 
Tucson, Ariz.—Sealed proposals will be 1 es and driver yor eum 
ived until March 7 for sweeping and > ind W I 
g the streets removing garbage > I to work wW - 
Charles T. Connell, recorder. d1.. total, $23.55. The om} 
Buffalo, N. Y.—The aldermanic committ: erator for the machi 
recommended that bids be received W B se en 
removal and disposal of garbage l W t r th ea 
present contract expires M s Mini I 
Minneapolis, Minn.—Th« t for A Jacob J ybi f I 
tion and disposal of ha \ W n ”) 
warded to C. T. Frane for $17,500 for he I X Le nour it a t f $2 I 
: r and $17,000 for the second year rad lun 
St Louis Mo.—Sealed proposals will to the furnace, wher 
ed until March 4, for sprinkling 29.5 ings t th fur! e ar 
n s of streets, from March 15 » D Ke pockets t ti sides 
898 Robert E. McMath, prest. B. P. W on t I W n 
lianapoli Ind.—The board of put ‘ irbage Is heated 
works dopted sprinkling specifications for t ckets 
898, Feb. 9, which provided for twenty-three flam« nd the arrangemé¢ ! 
The date for receiving bids w ttle eat illowe 
termined upon ‘ rom retor 
Columbus, O.—A bill will be introduced aint nt before eing we 
ris ire which provides t t in Lal t Ind I 
SI i I side of iny street or ive l i I I 
rinkles ntil the tl sid iry ! \ I 
tions provid I | ning I ( . 
¥ 1 1 t } N ¢ ¢ 
( 2 1] é \ ? ~ . | ? 
A k L 2 € It | (>) N z ¢ 
l r v . ie BS ( 
Ke} separa rm 3sel I) Mo 
W I { nz vers nd su L I () EN GN 
s M \ 
Sag w, Micl rhe ymmi g 
I ie! nsider tr 1 re W N 
z he Ww | t pavems Ss R 
rk | ‘ responding Ww Mer 
I I ities gardit tl me I New ¥ 
l Zz money [or pur} t t 
Dayt« O.—(Speci I tr t rz ‘ ks w } i 
) g garbage for or ir from the entir ( I 
‘ iwarder R |. Pa f vas 2 
Mit nd for removing a 3 d rubbis Ww 
) Ni a4 $190). Distr he 1 ff 


N 2 was awarded to M I for $1,9 f k 
Distri No to Pat Dwyer for $84 W i} 
Washington, D. C \ mendn t $ 
st! ippropria nt l Ww N ! 
niss , f } D , 
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Crinidad 
Hsphalt Company 


BOWLING GREEN BUILDING, 
NO. 11 BROADWAY 


New York, d. 8. A. 


N TRINIDAD LAKE ASPHALT 





PAVING AND OTHER USES. 





rae sranoard Crinidad 
IND RELIABLE Take Asphalt 
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